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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device, which can 
be easily manufactured and can precisely control an output position of a 
light, and an optical device using the light-emitting device. 
SOLUTION: A first light-emitting element 20 and a second light-emitting 
element 30 are formed on one surface side of a retaining base substance 
11. The first light-emitting element 20 has an active layer 23, composed of 
GalnN mixed crystal on the retaining base substance 1 1 side of a first 
substrate 21 composed of GaN. The second light-emitting element 30 has 
laser oscillating parts 40, 50 on the retaining base substance 1 1 side of a 
second substrate 31 made of GaAs. Since growing of the first light-emitting 
element 20 and the second light-emitting element 30 on the same 
substrate is unnecessary, a multi- wavelength laser having light-emitting 
wavelengths of about 400 nm can be easily obtained. Since the first 
substrate 21 is composed of material which is transparent in a visible 
region, positions of the light-emitting regions of the first light-emitting 
element 20, and the second light-emitting element 30 can be controlled 
precisely by using lithographic technique. 
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(54) Hffl®«fH WH6«*J:t«-n*«Vifc3ttK« 



(57) 

[ffftfMB:] 3££fg# l 1 ^-ffiil'J^. «S 1 (7)^3fe^ 

1 ^3£3fc^2 013, GaNJ:!?45»lWlS2 1(?) 
3£fSS#l lttltCGa I nNi B B B J: D fc*SttJB 2 3& 

Jg2<7>g*£3 lflUCl^— tf«JR»4 0, 

5(^4 0 0 nmlB#<0*3teRJ^^5*JR*t' — if* 




X 

[1**912] 

Sr-fc5: ££4#»£-f SIS**! 2lsaco^^^Bo 
[IS5jtJS4 ] miam l rcss^SR^ffTlESS 2 GO^ftSf 

SI (N) &*r^tP**#JB«:*"#-5w4;*r4#»i:-rsi(l 
5teii2lE^(0^*^®o 

(N) £*£«>afli4fc3R I I I -V#Ht^**SM*S:fc 
Iit77^7 (Al 2 0 3 ) J:0 45r^«:W«i:t5 

-r5»3R«2ia«<o»3fe_K«. 

2fB«o^3t^®o 

IBWIO] mgEJg2*>MStt, #y£^t:3? (G 
aAs) J: t?*5r^S:4#»i:-rS»*Ja2lSttO«3te 

[»*JBii] miBJB 2 3B^7c3f<D 
5 *>o^&< £ * ^ (Ga) ^'5B^7C^OH 

co^^<irt>t^ (as) t*^te*mwmf%-fz>^ 

[»*JR12] WllB!B2^>«** J F-tt. 3B^7t;^^ 40 

- o %<r>>y>t£ < tiiJ yi/<> J* (i n) £5 Bmyt^m o 

%<»>pf£< t h v > (p) tz^tf^mwrnz^-tzz 

t Zm^b -raw** 2 fEifcoilftglgo 
[»#Jgi 3] ffifB!R2to5g5t* J F-tt, (Z 
n) , ^k^a (cd) , 7k£g (Hg) , -cy y 

(Be) *S &Xf-ry*>">J* (Mg) J;9ft52ASfc 
(S) , irUV (Se) *5J;U<7VWU (Te) £ 9 fc5 



ftffl 2001-230502 

2 OSS* 2 o*3teiRTF £ 

[ 0 0 0 1 1 
[0 0 0 2 ] 

iW^r^5*Sftl/-f (LD; laser diode ) 

5c no) J: 5ft*tt*^^-" Fto—mt "trtt, «*.tfB 

1 6 ic^UTtJ: 5(c, i^-3x^rt«c»*tt*i«*ft5* 
*0**«SrfN!3 3a//Kt«) tyii^^ 

I^f if) 3&«*>5 0 CW*K*l^— fftt, ff'J*. 

««**ssrfl^tA i g a a s Ro^arftttw* 

fc-, A 1 G a I n PloMM^fHS: £K 
«fc ?)»rt:**Lfc^— tf*»»2 0 2 ^\ #HI*&2 1 1 
Sr^LTGaAs (^fy^At*) ct04SSK212 

■!f**«2 0 1 <D&m&&t$7 0 0 nm» 7 
8 0nm) tffctK U-f «fi» 2 0 2W|gfiRSli6 
OOnmf (Witf, 6 5 0 nm) T'fc5o 
[0 0 0 3 ] H 1 6 {C^U/c*^(^t>COJ^^.{C 

fc, B17 lz.mi,tz£ SB^:^cog^2 2 l 
[0 0 0 4 ] ^nbO^Rfil^ — iftt, Mittf^ ^ 

tf*«fc br^v^n^o aft, 

v^-f^^SMr-li, 7 0 0 nmfW*i|#l/-WC 
D (Compact Disk) <Dn^m ^ fettS ^ CD- 
R (CD recordable ) , CD-RW (CD Rewritable ) 
&£tM3MD (Mini Disk ) ¥ <ntZ&~*J$&te9t'r 4 * 

CO^iS^U — if3fc#D VD (Digital Versatile Disk) 
# R « ^ - if # ^ * ^ * * ge§ * m -T Z> r tc J; 

2 0 1, 2 0 2ii, m-mfcl: i^tx&Z^'f'?)) y K 
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10^*if*^ f L Di , L D 2 3o 1/ N T [p] — 

[ 0 0 0 5 ] £^5T% ifi¥. 35 tcffijS**) 5 

l^ — ifCO«fig*f^-J: LTtt, G a N, AlGaNfia^ 
cfctfGa I nNl 8 B B ^S^51f^I I I-V»i 

-^-f **<75PSJMRS£ ^ntl/^ 4 0 0 nmffj«tf>38« 

[0 0 0 6] G a N»«>U — IfaS***:*-*-** 

— if t tt 13, «A«H 1 8lzm\^tz£ 51-, A 
1 G a A s U— if 3§Jg$R 201, AlGalnP^ 
if$B««2 0 a N^O if *S9J 2 

03^, #Pt*2 11a, 2 11 bHUS i C (« 
^^■Y*) 3 1 0>— ffittUO^Ut^^^Ay^i^St 

SU-tW^^nr^S (^I¥ll- 1 8 6 6 5 1 

[0 0 0 7] 30 

y *>s>*3J*>£R*U'— if *rf^«i"S»*^tt, 

G a Nl^TO^A lGaAs^&£l/M3AlGa I n 

\zxk>. m-mfc±.iz.i^y7x~Mm-fz>z.ti>mmx 

[0 0 0 8] ^ KS<75*Stft^ 

»ffl^Sf*±tcMyUBBfii-S^, J: D*#j«IHIWo«W 40 
[0009] **Wii3&»d*SPBlH^(iK^r3fc$ix^<> 

[0010] 

[0011] **WJcJ:5teo«*3Sett. £*Sg# 56? 
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[0 0 12l*^«ia5*gfill ^Sft^-Effl 

[0013] #*Ktc £5ffli<D3feS£ett. 

H«fcR«tfeiV ^l^M^rft^ 

[0014] *»W^J:S»3fe»«^J:0«*«Wlcj:S 

[0 0 15] ^^0J^ c t6^^@^J:U ? *^^{O:^»ftli 

[0016] 

[0017] [» 1 <nmme>Mmi m i i*, *$S93£>» 

t><^T-&>£ 0 ^^O^Tt^^l 0AI1 1 
^^S*l 1 <D— ffittl^ERdtt^lB 1 co***^ 0 
^1 (7D^3fe^^2 o<z>£«fS#i 1 £S**ffllMffiR 

[0018] nts w*.tf*i (c u) fe*r*> 

£:J£(cJ; «9*j&£nT*sr>. ISltf>a85te3R^-2 0*3J;tJ< 

hv'^^^iJ^tLTi^c. 1 1 is, * 

S 1 (^is^ 2 0 tr isft eg 

[00l9]fl <TC«3te*^-2 0 13, Witt. 4 0 0 n 
com l^***^ 2 Ott, WiBiftMl I I-V« 

tc, M*.tt«fl:to#l 1 i-v^ft*i#J:^^ 

nI^7^Fi22, ?£te/l2 3, &it®5Stm2 4, p 
M^7s> FJ^SdS^tfpfll^v** hJB2 6^f 1W 

5o ::i:*5W, mitVo&i 1 1 - v*-ffc-fr»*«flc 

'>4<itlii, «[J5IJHS!«l»I**(c*5«t5 5B»tc 
5g<7>5^^ / >^< (N) ^$:^tpt>0(75- 

[0 0 2 0 ] jy*lfttCl;i, S1WIS2 ltt, «itt. 
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nSPF#£«5fc LT4r-f * (Si) «3lD^fcnlGa 

(«T> ) ttWitt8 0-1 0 0 jum 

r^5o GaNil ^Ti£^i£ (3 8 0 — 8 0 On 

mgg) l:i3^taWWtfSr«)5. GaNIl 

fti. 3w/(cm-K) tfc^mmmm&m-rz>m& 

[0 0 2 1 ] nl^ 7 5/ KJg 2 2 13. Witt, S # 1 

AlGaN (Mttf, A 1 o. 08G a 0 . 92N) SUtlCJ:!? 
Si^nt^So Stt§2 3|j:, Witt, J?£^3 0n 
mT-& £ , »M5Ga x I n i- x N (It, 

o) afi^j; *>*ti?tim&£tii£itrMt'<y rmt 

3tt*3t«5^: LT««g-r* 

[0 0 2 2 ] SfflSBSJtJB 2 4 tt, Witt, i^«20n 
mXhV, pI^Htv^v'^ (Mg) 
^JD^iXfcpiAlGaN (Witt, A 1 0 . 2 Ga 

o.s n) a*icj:9*«snri^s. pi^s/Ki2 

5tt, Witt, ff£tf*0. 7fimt^^ pI^Mii: 
LT^^v'^WD^fcplAlGaN (Wi 
tt, Al 0 . 08Ga 0 .92N) ?£bb I- <t 0 $ ixT ^ 5 . 
p«l= ^ hii 2 6 tt, Witt, J¥£#0 . 1/2 mT- 

GaNCt «9«/&£nT^£ 0 
[ 0 0 2 3 ] pS^^JxKiZSO-afciVpW^V 

«»**:fT 5 J: 3l:^ot^5 fl ^o P «=* * hJi 
2 6ii «*.tf*«**ipj«c»brSiKtt*'rpi (Bite 

^Lfc^^lACO^-^) <7>**95tcBmkJh/C*5!>, p<U 

=rV** h!26 COiI0ffi*5j:^p^^ 7 S> KJi 2 5CQ*£ 

fklSJbJB 2 4 i:S»«|Offir*-»ft^^* ( S i o 2 ) 

tea*. "9ft£*fe®:Jl2 7{c«t uffi^tir^-So 

[0 0 2 4 ] pfil^y^^ hi260pi^7$/Ki2 
5 £K*MJfll;itt, p{Um«2 8iW^iXt^5 0 CO 
pW«*2 8Wt, Witt* pID 3 2 6<7}{B0a> 

b^7v?^ (Pd) , 6& (P t) *5cfctf&: (Au) 

tin $:^Lr^i*i i i^«t:sa^tir^ 

5„ «*J| 12 11 Witt, & (Au) (Sn) 
[0 0 2 5] ^fc, ^10gffi2 lO^Sftl US 
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© 

*M8II£H n WISH 2 9d^M-TS * # »«»5 OK 
^JCSLTR^bnr^So n«IS«2 9li, Witt, SI 
1 0>gffi2 1 <Z>«|j&>fc, (Ti) ^S^U^T^^ - 

"9, |l(7)il2UOT:ig^rt^„ C<7>n 
WSS2 9W:, U'— 5 0 *:#f»«JI»C» 

0Sffi2 1 O^Sf5«ci 1 Sfc, fl 2co 

[0 0 2 6 ] HtC, » 1 60^*^^- 2 0 tt*a**(Sl<7> 

-*(igi4g2 3tc*5^r^*bfc*^is^js*r^ 

[0 0 2 7 ] S2^«f 3 Ott, Witt, fH2<Z)g 
12 3 1 O^I^ 1 1 »iz*< yyy 

l32^^LTM^tl/c7 0 0 nmf 8 0 

nm) «>3fe*ra*f5IlBft^ — f*«»«4 0 £ , ?g2<Dg 
S3 1^11^1 lWc/^7r!3 2«:^LT»« 
£*Lfc6 0 0 nm^ (Witt6 5 0 nm) GO * £: £ti #t "*T 
ffiftU-f 5 0 ^SrttT^S. I20ffi3 1 

Witt, I^UOO/imiSffc^ niW^I 
t Lt^Y^tt^tnfG aAslIJ: f9*rit$n 
rt^o /<^77l3 21^, Witt, j^£#0. 5am 

A s ic£ 9«J5K*iXT^S 0 L 4 0*5 XXII- 

-f*fi»5 0tt, «*.li2 0 0 i«mS*aToiB*:Ri 
r, *ig^i^fS]^Si (o&ytm^ 2 o ^mir^nibco 

^{-miCO^^^^*2 O^pffla^^ h! 2 6 3&«»JS 
LtttftS J: 5tcIBg£;ft,T^.5o *ffW*ctt, 
1f**»4 0©ft*t5**Wi: fSS»5 0<7> 
«^-rs**««i:^BBR5tt*?)i 2 0 ^mir&orfc 
«9, ^J:5 4^^4 J CSl^^2 0(D^^ 

[0028] u-— »fjg«»4ott, Witt, mmmmrn 

(Ga) i:SjS)^^^^^{C^<tS 5 B&7t;3fo5^CQ 
d^ft<^t>t* (As) irSr^tri I I - v«<k:*ft4* 

S^HMM5n^7^ KB 4 1, 
2, pS^7^ Kfl4 3fcJ;U ; pl^t ^7 P l4 4^^ 

[0 0 2 9 ] nl^7jyK|4l H Wi 

5^ tt. m£&l. StxmX'fr*). nlT^^LT^^i 
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J&*ayjn£iXfcn§!A l G a A s RflidJ; B«J5»£ftT^ 
(il^6Al x Gai- x As (§L, x^O) Ml- 
#F«»S:#LTV^ ft :wffift§4 211 

OOnmit'fcS, pl^7S/KS4 3li, « 
Hf: plA 1 G a A s Mia ^) t^o P M 

pl^ttfti: UrS«&3ft«j8J0**tfc plG a AsiaD 
[0 0 3 0] pl^7^K!4 3O-»i3j:0 { p 

Rttb*LT^5 e *>fc*^ r<Dp«a^r^^^S4 4IC 
[0 0 3 1 ] pl^rt 4 4 (7)pl^ 7 5/ KI4 3 

£K*Mlfl£H pM«4 6^»iS:$ixr^5o -^p 

flti4 6(i, Wt«, p!^tS'^i4 4 0«|^?)f 

[0 0 3 2 ] l^-fSMSOB, #Jx.tt\ ^S/77S 
51^^U, nS^7^Fl52, pi 
^7j/ KS 5 4£? c fcU< pM^-Y ^T'lS 5^»2<7>StR 
3 l b^olH^fiJiSixfcfllrttSr^Uri^S. C 

7C9jlo5^)^^< £ fc-f i/i/tJ* (In) £MM)3J1M 

(P) £*:$tM i i-vK^«**#l:J:!3^ 

[ 0 0 3 3 ] JWfrWlCll /^77l5 111 ffltll 

lO^fcnll nGaPl B lia^W^tltt^ 0 n 

7 S> KJi 5 2 11 ff** 5 1 • 

9> nlWfti ir^^^W^fcnlA 1 G a 

x Ga y I ni-x-y P (ill, x^0^Oy>0) fM B H B 

ic «fc t? *n**n«rit* *t^#FJi ir/<yn 

tt, »*3ft«l . 0ymT-&>9, pfW^^t 

TlWtt^tlfcplAlGa InPi B B B ia!)M 



(5) 2001-230502 

8 

o. 5/2mT-&>9, piWfti: UTIEtttfSanSixfc 

piGaAsia 0M^tt^ a 
[0 0 3 4] pf^ y y KJB 5 4 <D — %V>lS£rjp 

fi«*mfc»**nfc«»*»*-#-S «fc 51-^oTP 

KftiRtf bixr^-5 0 reoplffl** s^Jl 

70 [0 0 3 5 ] pI^ty7 P l5 5t?)pI^7^F@5 4 

fcRWttlfcH pfi* + s'7 F l5 5i:tftttlc«ll!S 

n, wi«pit«4 6 tmm^m^^-r^ piumn 
5 7a*Rtt bnr^s. :op««i57ii, £7t, « 
Iii5 fcPl«w*t»^J: 5«rit*n*:**JB 16^ 

ITS 1 (O***^ 2 0 <D n «!im@ 29i ZLfcLffyiZ&Wt 

[0 0 3 6 ] S2^)Sf 3 KOj^l 1 £S 

WflOliU ^f*I«4 0, 5 0On«iaffi3 3« 
j££;h,T^5 0 :ron««l3 3li, « 2 tf>g 

^ S3 1 (DWfrb&t? A (Ge) £ <7^&, = 

[ 0 0 3 7 ] Htc, m 2 ^ 3 0 ^SSI^fr 

oT*59, #^f«i«4 0, 5 o^n^tuc&t^r 

*t^(7>«{&^* i <n#%m* 2 o jcR«j- bnti/Tt^ 

J<7 *5*K mi tOSB**^ 0*3j:tf|g2(D3§3fc3?^-3 0 0 

u — i^»S*4 o , 5 013. ttifrtim— tnW**byt& 
[0 0 3 8 ] ^coj: 5ft«|flt*:*-*-**3ttS6«l 0 A 

11 0iJ*.tf 0 2 M^Lfc: «fc 5 |C, /^j/>$r — ^lOrtflSIC 

iMASnrflj^fcnSo 11 M*.tf, 

/c^3^^r«tr^So 3lf*3tf>rt««ai ^^P^2 
tcJ:«9^^S^i l^i^^Ti^ll OA^fi^ 

[0 0 3 9 ] £7c, r^^-v^l {C(3, ag^tt^:^ 
fc'>-4 a— 4 d^e«t bnT*3i9 , t'>-4 a 

tV4b-4dll mJL\*femV ^7 5 b-5 d^r^L 
r^^^2^SiSL. aEf*3^rt«3&^na5JCf6]^or 

l3WWM^n, t'^4 ciCl^!7^^6 c$r^ 
LrniHSl2 9M««{C«lffi$il, tf>4d{Ctt!7 
5<? -ft6d iSr^lt n(IOm^ 3 3 3ft««fitWiC««E$ ixT ^ 
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£ a C C "CIS, 4*0^4 a ~4 d 

[0 0 4 0 ] C<DJ; 5ft**SS«i OAtt&oj: ?icL 

a <7>sjit * & o^-s^ig * * n t> <o r- *> 5 o 
[0 0 4 1 ] *i\ H 3 (a) (c^LfcJ: 5 #'Jx- 

li, 4 0 0 ft miS^niG a Net 9 ftSJB 1 <7>S i0 

tR2l£JBScU lOf K?)S^2 1^il^ MOC 
VDj£lCj:9, nfAlGaNMJ;?)^SnI^7^ 
KI2 2, InGaNl B B 0 J:^^«i2 3, plA 
1 GaN?^ B B B J:'9^S^P^-lh^2 4, plAlGaN 
I B s Bt t^i5pf^7i/Ki2 5*5j:(;plGaNJ;i? 
ftS p«J3 V* ^ h» 2 6 &Jffi#;*:g£-t*:5«> **3. 1 

^i]t«7 5 o^~ iio otic-tft-etiraffi-rs. 

[ 0 0 4 2 ] #^T% 13 (B) (Ctk Lit £ 5 pIBO 
ay ft? hl2 6 cO±(cU^L^^^^^$:^fi5oL, p 
ttlaV^* h^2.6joctO ? pM^T^ KI2 5 0_hJI^ 

&m&ft\z=?y7^y\sxztib&m^ft£i's pi 

^ 7 jy KJB 2 5«r»ffi{cBtti^-fr*o tt^^T, pill^v 
^ ? hB 2 6 _h60Hl^ L/£i/^J* * 2r*lJ,E IT, pl^ 
7 y YM 2 5<z>»ffi*3j:tf pffll^V** h!2 6<7>ffllffi 
^S5J:5 fc:*6»JI 2 7 Sr»StS. 
[0 0 4 3]«ii2 7^Wlt^^, pi^V^^ 

So H(C tltSIiM^Tf 1^2 1^1 J0 

7 s> tr>^*5J:tM* y r»/lTf l cog^2 l <om 
S *:«*.« 1 0 0 m miSttSo 

[0044] ^t^r . 1 1 cog*s 2 1 oss^uc, 

-9 s ««ffl4 0OBERflt«lc:»J6Uri6»JBIi 4 
U ^rO±(cia^l 3 ^Mt5o 
so^ERttfi^fitT, Mtiif^ v*s ct^r/u^ 

-<? Mt&mikmm U nftl««2 9Sr»J*t5 a Jl:#fft 
icte, |EiS£l 3*5j:0 5 n«ia:«2 pttl^V** h 

S 2 6**-L*t IT6 0 » mSft-tix-eniBIB'UfcffilK 40 

g{b%>^ i i I -v«{b*»**»J: 9*5*JB«:fflJi 
LTt^OT, jgl K>StR2 Ittl3&»fepffll«ffi2 8 0ffi 

fc^£i«m&lcn5C£#T-££ J; 5MoTt^o f 
fcfc>*>, GMl 3*>£tfn{Bi)«H2 9 0}BAffi1E*:flHt 
lc»Jf»-c* 5£ 3l:ftoTP«. **3, fgi 
(DSffi2 i SrifiJttSG a N<nm£.&M^v>X-. %\<o so 
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|g2iof^uoo/img|T^oTt) < yy^7 
7^x^(c*5^n i ois 2 1 ^S'lnr b£ 5^0*5 

[0 0 4 5] iBMl 3*3«fctf n«l«*g2 9*MLfcO 
JJDjR^a&mv nilM2 9^Mt5o 

[0 0 4 6 ] ^7t-^, B4 (A) (O^Lti: 9 ffil 
3 5 0 y miSOnSG a A s <fc *) &5fg2 
Wlffi3 1^fflf t, C(7}f£ 2 <7}gt£ 3 1 O^SCMO 
CVD&ICJ:^ nlGaAsJ:D/^^^77i3 

2 , niA 1 G a A s Mbb X V /£5nl^ 7 y KB 4 

1, A 1 x G a i- x A s (fib, x ^ 0) ?H B B B J: «P 45 
ffittJI 4 2 , plA 1 G a A s t> * £ pSt* 7 

KJ|4 3*5j:^plGaAsJ:D i^pl^rt ^ ^ig 4 

ggfCtt, m2COg^3 ltf>ia*«r«*«7 5 0^~8 0 

[0 0 4 7 ] ^l^T-, g|4 (B) {ZT^X^tzX 9 (C, pi 
^•t^g44 GD±M 4 0 

ic^ui/^hlRi ^r^^ci-^o ^^^)^>> :o 

l/^ h«Ri ^^^IT, ^t^^co^i/ 
fy^ffl^TpI^rt ^^ii4 4iS:IRWI:^ 
U> 7^^^^f ^/»^^TpI^rt^7 P l4 
4, pI^7S'Ki4 3 ) ^tt§4 2^oJ:(;nI^7^ 
KS4 \<D\s\s* h^Ri CSbilT^^l^&^-eix 

[0 0 4 8] JBct^T, [25 (A) (C^Lfcct5{-. ^'Jx. 
I^MOCVDtelCj:^ nllnGaP/IilJ:^^^ 
5/7715 1 , nlA 1 G a I n P^tFa J: «9 ft £ nS^ 
7J/KI52, A 1 x G a y In i- x -y P (fib, x ^ 
02»Oy^0) ^ H B Be t ttSSttJi 5 3, pfAlGa 
I n PliJ: !?/jJ5pI^7S' KJ1 5 4fcJ:(;plG a 
A s J: t) 45 P S* t jx^S 5 5 
*3, C*tfe©*Ji«rJ«*S-frSIR«c«, f 2WIS3 1 

[0 0 4 9 ] gj5 (B) {C/TLfcJ: pic, p 

^l:^LTUv ; ^h§R2 $r^iS"r6o Si^r, CO 

fy/«S:ffl^Tpi*t sx^JB 5 5 

U yvK^fc.tt/fiK^^ixf^^Mffl^Tpi 

^ : 7ixKil5 4, gtt!5 3*5cfcU { nS^7 5'Kl5 2 
[0 0 5 0 ] u-^hJRR 2 SrS**^^^*,, B6 
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5 5^)i(:l/7U^* flft^^^Wl, pf 

drti/yg4 4, 5 5 *5J:(/pI^75'K14 3, 54 

[ 0 0 5 1 ] o yZ&foA 5, 5 6^WLtO /<? 

H6 (B) {CtkL/cJ: 5 {£, pI^+^144, 
5 5 CO^ffijocfcTJ^COift^tC, CTx.fi, ^y^/U, fi£ 

dsj:l/A*«*JS#U, pW«S4 6, 5 7 ir^tti^ti 

3 i (7)1^ H'Jili; i o o y mgS«i: t5o c 

<r>% 2 costs 3 i (ommm^, 

^£co>£*£:, =sr^*5J:VA«:MI***U, 4M — if 
3Sfi»4 0, 5 0 CSS© n IIIU 3 3 Srflffilt 5. * 
<D<Dh, p{I)^^4 6, 5 7*5j:^n 20 

Lft^, *2 0SS3 1fcWiBpM*4 6, 57 

[0 0 5 2 ] COJ; JICtTf 1^3feSf2 o^itP 
12(7)^^3 0 &^n^h,fE$iLfcCO^, 3cfss# 
llOTU CTx.l£lg*JI l 2 $SSi 
2 0<o*6»Ji2 7*5J:t)<ptt!l«;*2 8 ^r^^S^i 1 t 
^ft5o ffl*tf**JB i 5lcJ: * *2*>«* 30 

m^F 3 0 CO p (iim^ 46^ iBIft 1 3<h t * 

(c, ^jtlfifii 6ICJ: 9 2 to&ltm* 3 0COp{|iJ 
57^11 CO^ffe^ 2 0 CO p 29^ $r«^ 

[0 0 5 3 ] tt*5, ::r*ii *s*o y y j/^^k 

»JS£-frT, «1 <0^%^2 0tCfg2CO$g&3??^3 0 40 

[0 0 5 4 ] *>tt3MC S^Sftl Uf 1^3t^^ 
20, fci^l <D%-%*$^2 0 £S&2C03§5t^3 0 
^«rl^»JC«it"r6»-&^tt, **Jil 2, 14 a, 1 

4 b ^^-oMia Mts : ^ * 
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[0 0 5 5 ] 1^)8*81 lOAtt, 0 2(C^L7tctp 

[0 0 5 6 ] lW*gf lOAT'il /^^r — 1 CO 
t c >-4 c&^tft 0 ^ a ^^lTSl^«^2 0 CO 
n{S0m^2 9 £ p.{Iljm^2 8 t CO ffl MttJEa*Hl*D £ tt 6 
ffittiJS 2 3 £*U «■?— 5E?LWtt«fc 

J:9**^a:0, ilO«^20d>M00nm 
gtj^coKSco^^tti^t^nSo £fc tV4d^J;(;f 
V4 b^r^LTf 2(7)^*^3 O0>nttl««3 3 £ p 
1B*«4 6 irO[HlcBf3eo«ffia«HiJD*ixS4:, 
4 2K««a*SfcA£*U tt^~iE?LSft-&{C«t t>S83tea* 
^ 9 , l^-f «fi«4 0i»b 7 0 0 nmS^K*©* 

i^M^tiSo SEte* tV4dj3cl:(;t'y4c^^lT 
ffi 2 (Dm^^f- 3 0 CO n tiDtttig 3 3 t p Wfttt 5 7 <J: co 

m\z.ffij£<Dmm&ftU)Q£tiz>k. stti5 3i:iwa 

a*^ — ^lCD&!9fctJL&3 a ^tt 

[0057] fe*5, i3to8S{cfti»t)|g^t5^, 
«j££nr^scoT-, t — if««W4 osfcteu— ir« 
3c*#g#i i^Lr^wcM^nSo *fc, mi 

[0 0 5 8 ] rOcfc 5 

o ^^rffls-r-sj: ufco-c, mtmTki i i-vss 

A 1 G a A s ^*5cfct^A 1 G a I n P 

^coi I I -v«{fc*«*»WJB4:«:Wi--a5S±rcfi|£* 
S-frSjfi^5!^ft< , SSIC4 0 0 nmftl^co^^:^^^: 
StS#8fi^- fSrttS^i^Ttfi. iot, -co 

[0059] m 1 CO^*^^ 2 0 frmitVoZk I I 

I -v«{b-&***»JBS:«-rs J: 5Jc«j*L, 4 00 

110 A^r*^^ ^ ^ £W& ^<o*»«t-»«"rtt«, 
[0 0 6 0 ] S^c, » 1 coS«2 1 «:-5I««*^*5^r 

rtif^S J: < ^fiKS ix^SS 2 co^3fe^^- 3 0 co P ffioe 
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ffi«Sr»«Hw*J«i'rsci:*-e#S. JEU:, cn^offl 
tMBKcfc «9*fiS:-r-5J: pMLfcor-, u-if'JMMM 

[0 0 6 2 ] r OSSft^© 1 0AI1 W A.«3feSS 

S<*#3§3te3£«i o Aa>feaW£^fcgf^o*3fcR:fto 
ftttftL out £ftir^;*?D-*< i:*tc, ftir^jx* 

Dd^OfS-H-* (J^W^Lref ) 6 <0]t& 

7k. -ttet>-h> tr—J»*7V 1 1 2, ny^-^^u 
■yXll3, ;7-114, ffla»]K7/^f t 1 1 
5, l 6 , fs*3tel£fciJJB l/^X 117, ft 

■»*Kkfflffla**-7-i l 8*3j:t/fflt#*W&l3»i i 9 

[ 0 0 6 3 ] KD^-f^^BftMBt-Ctt, 3*3feSS 

out 14, fc'-A^^y y^l 32 
l/yXl3 3T-W^i^il, ;7-l3 4r*Mt 
5 Q :0;y-l3 4 XJxtt L^IiSM^Lout 14, BB □ 
WfT^—^-Y 115 SriiiaUfe^'fe, ^t*U^X l 1 

fii o*»b ait ufc«*.«*»*uit3ife Lout fc* -t^ 

»uyXn-6, MP«»7^-f-f 1 15, ^7—1 

14, nD^^uyxna^^t-A^yy^ 

1 1 2$:gt, 1 7£iIiEL, ffi 

[0 0 6 4 ] **5, *^Jf5C0^^(Ci^S^^^g 1 0 A 
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3§ft£|gi OASrfflv^ll S*o»*SlS!IS:walt3t 

Lout *&&<D%^*mm\^xmi£<Dffim^m< r. <r 

tfeajflS:**^! 1 8) fcttflH-SHltJteLref 

[0065] *mm(Di&m<Dmytm& i o ai4, 

4 0 0 nmftlf , 6 0 0 nm^*5j:tl ? 7 0 0 nm^<7>3 
fc&<K>&yt&'&Z>Zkti*X-$ Z><DX\ CD-ROM (Re 
ad Onry Memory) , CD — R, CD-RW, MD, DV 
D-ROM^^^)|t#^l*T>f * ^ l4£jf&Or £ , 

5^b^>-6DVD-R AM (Random Access Memory) , 
DVD + RW^5t N ij:DVD-R/RW^^(7)l^\ 55 
fcL*i^fl5fB»«« (W*.ii2 0G/M h£*_h) £r^"f£ 

^^^^t^irgl^ntl/^DVR (Digital Vide 
o Recorder) £/cl4VDR (Video DiskRecorder ) {C 

[0 0 6 6 ] fc*5, ^T'14, «f lOA^f^ 
^ (MO ; Magneto-optical disk) fr£fOia*-S££r 

[0 0 6 7 ] [Jg 2 Olll^i] B 8 (4. 

t>tf>T-&6 e c;co^3fe^©l 0BI4, IKDIIO^I 
O^gf 1 0 A(Cjo(t ^^2 60^*^^-3 0*Mt*.T 

i0A^-^m ^^^l^M^f ttv^o J; 

[0 0 6 8] *|S2fK(0^1BJC*5 W 2 CO^*^^- 6 0 
14, S 1 (7)H1W W{:^<t5f 2 O^*^^ 3 0 O U 
-f«fi»4 0tfttt5 0 0mnf (Wttf, 520 
n m) (D3t*a*t^Ifi6*^— tf*««7 0S:«x.>tr. 
ir, isj:U { /^77l3 2^x.T^^^c^^^^, 
Mi4^2^^^^T-3 0 tm— wMSrtLT^So 



15 

[0069] u— ?mm&7 on. 1 1 <n% 

y y KJB 7 2, j*M KJB 7 3 , Sf£/I 74, ^ K 

§75, P a^7^Kl76, »l^pl^»#l7 
7, S^<Op8l¥3M*JB7 8, P Iii^l7 9ioJ:(; 
piU^V^^ h!8 0 2^2tDg:f£3 1 b zcom 

{zfnm£n^mf&*ft^T\,^z> 0 ^n^o^iii, wi 

H, (Z n) , # KS (Cd) , tK£8 (H 

g) , ^HJA (Be) *3J:t/^^5^!> ^ (Mg) 
J: 9 tt6««JBSJBJH*fc:i8#3 2 A£fcl3 2 B^tt:^ 
^^)H^>^<Hli^ Sett (s) , -feU'V- (S 
e) *5j:tJ«f;^ (Te) J: 5 

IU 6 B 5 *»^>4 < ^ t l Si: Sr^O I I 

-v i mit&vo^mmz.*. ^m^t^^c 

[ 0 0 7 0 ] ^y7r!7 113, Mi«, 

niT^t IT^^tt^iXfcnlG a A s JB, 
nlWHTlf (CI) ^»D*ntZnSeJB 
jo^t/nlT^i: Lr**3fl«*iHl*nfcZ n S S e m 

X-foK) , t COl ^ l^^'J X.li* 1 0 0 n mT^ ^ o ni^7 
^Kl7 2li, ^'Jilf, f^^l/imT^^ nSTO 
4fc>£ LTlSMUD^tltnSZ nMg S S e «M&lCj: 

D«j*2jh,T^5o 7J*-f Kg 7 3i3, JP$d* 

0. ljzmT-fcD, nlT^^ LTl^zJ^JO^nfc 
niZ n S S e fMal &> <5 </ N l2^F#&$9 £r^AP L ^£V N undope 
-ZnSSei 0 0 B iIJ:^|fj5^tt^c SI4I7 4 
13, Will, 2 0 nmT-& V , fiS^ftSZn 

x Cdi- X Se ({ELL. x > 0 ) ?1b1(C <fc t> ^ttl^tlffi 

[0 0 7 1 ] ^KS7 5li, fRll I^^O. 1 ju 

S S e aii*>5VMi^F*fi«lS:S*0 Lftl^undope — Z n S 
S e«HttCJ: tfWjSSixT^*. pl^ 7J/ KB 7 6 
13, #'Jx_i3, Owmffc^ pI^M«I^L 

TISWD^fcpIZnMg S S e ?M B B B tc£ 5 «/£ 

$nt^5. »iopI*iM7 7tt, «i«, 

tf*0. 2xzmT*^>'9, plT^fti Ltl^^D^iX 
tpIZnSSeKia^jS^Tl^o M 2 <D p 

m*m&m i 8*3, wtn j5sa*o. 2^^^ 

plffi^t LTlf»DjiltpiZ n S e fC £ 9 

«iS^tuT^5o pll^l7 9ii, Hill, 

Z n T BB!i:i«*3Uc8[«$tL5 9 tgj&£*iT 

l^«5o p = h!8 013, CTilx.ll, m^^O. 1 

ymT-fc*?, pfTOfe^LTt9}?^D§ntpSZ 

[0 0 7 2 ] ft*5, Sl^pIMfrg 7 70-«, jg 
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2^pi^iSM7 8, p!iM7 9*5 £tf pil^ 
hi! 8 013, #***ifij^38E*Sixfctt^#tti: 

t^#on^wci3m^:/n yt&ms 1 a**n***iRtf 

[0 0 7 3 ] pfflaV'** KJB8 OOpStiBft^JBT 9 
£K**«U£I3, p«ISffi8 2 A^fig^ixrt^So -<^>P 

y<7 fe, '^WJ* (Pd) , S4*5J:t5AS:)Hl>ca«UT 
MKa 19 , p«|3>**hJH 

&mm 1 5 &fri,x%imi 3 ^«ftw^*«t*n 

[0 0 7 4 ] :^)J:p4M^ft5MSiiOB 

13, f 1 O A(^f 2 (7)^^ ^ 3 0 ICHitf 2 

<n&ltm*6 o*#filH-5 mi <oliJ£o??£ 

[0 0 7 5 ] S2^*^6 O&tfsSH-* 

^ KHCI3, 9 (A) tc^LfcJ: m 1 (ommo^ 

»«tra*lCLt, Mill, nMGaAs J:0*S«2 
1 ©tS^nl I nG a PAAJ: V t£&'<y7 
7i51, nlA 1 G a I n PSS X V ftZ nM? 7 y 
KJH 5 2 , A 1 x G a y In i- x -y P (IE L > x > 0 f)> 
Oy > 0) SUI J; ftSSttl 5 3, plA 1 G a I n 
Pi B a 0 J: *) fc5 pl^ 7 Kg 5 4i5j:t;plG a A s 
«fc 0 4 6 pM^-v jy^Ji 5 5 &)m&f&& ^iir^o 
[0 0 7 6 ] &t^T-, 19 (B) tC^LTCcfc ? pi 

^t77°|5 5 <7>_bfC L ifSSfiffi 5 0 <D#j3fc^««* 

l:^LT, #'Jil3CVD (Chemical Vapor Depositio 
n ) ?>— ■fb^>r**>SlM*aft^-f * (S i 3 

N 4 ) J:5 4S^^^M«rjgjSt5. flS^T, -^^^ 
^M^r^lJ^ IT, Will, R I E (Reactive Ion Etchi 
ng ; WL^^^r^^y^-^y) ft Z<F>^ y*?^ ?*ft 
t\ pl^t^l55, pI^7^Fl54, ffittii 
5 3, nl^7jy Ki5 2fcJ:tJ { ^5'7rl5lS:aR 

[0 0 7 7 ] ^tt^r , 110 (A) (C^bfc J: 5 s 
2 gdS^K 3 1 CO^DStC, ffiJillMBE (Molecular Beam 

^ Epitaxy ; »^«x tr^*i/-) ft(Cj:»9, nMGaA 
s^^:nMZnSe^i:nMZnSSe AalJS^^CO 
MIlcS/I ^ j/77171, nfZnMgSSei 

jt£ ^ 45ni^ 7S/KS7 2, niZ n S S e fl B B B J: 
9 45^ K17 3, Z n x S e i- x C d ({EL, x > 
0)^^545^174, pSZnSSeIi«t!) 
fr577V KJH 7 5, piZ nMg S S e f^ B B B X V KZ> p 
i^7y KI76, P IZnSSeI B B a J;545f lO 
p!*S#l7 7, P IZnSeJ;!345S2WpI* 
$#|7 8, pSZnSe^piZnTeiH^S 

5(7 (CM^tlfcpS^^i 79*5j:t/pIZnTeJ:^ 
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5 pttO^ hJ!8 OZmfrfRMZitZ* fc*s, n 

[0 0 7 8 ] -^^^MfeSSlfc^, BlO (B) IZ 

ALT, 8«^o^««5 6*»«t5. 

h|80, p ^y-Ji 7 9, JB 2 <D p S*«#iB 7 8 

(Ci:^^^^OnI^»^f ALT, WS^us/* 

5 0, 7 0 0«3tffl« Wttf «r««l-MT-# S J: 5 I- 

[ 0 0 7 9 ]i«^B^fl«5 6, 8 1*»*LfcO 
Bllii/TLfcJ:5l^ pl^t y?M 5 5 <7>^E itf 

**fUtp«»i5 7«:««t*. p(U^>^ 
^ hS 8 o o^ffi^j; tMrOiftflSlc:, fir«Jx.ii, ^7^* 
A, SAdsit/ASrJHftJKbT p«JS«8 2 

[0080] p{|iJ^V^h/l8 0£>^^:7T/l7 1 

£rj#V yi/lsyi,, Z (Df 2 C0St£ 3 1 <D&ffiW\Zn 
fllt«3 3«r»«tS. *ffi<^T, SOjIM&a&fT^ p«I 
115 7, 8 2*5ctVn«yffl;*i3 3 £^iv€*V&&flrT 
S. »2(7>StR3 1 *ff'Jx.tf p«0««i5 7, 8 

[0 0 8 1 ] zv>£ 5K:***^>MJ**-«S***i«i 
OBfCjinU 4 0 0 n mf W3feSr»*^JI6ftS 1 ^« 
*;3f^-2 0£> 5 0 0 nm«f«t«*^ft^f« *0 
JSSB7 0*5 £0<7 0 0 nmf^^^i^^-f^ 

Ltz<DX\ 3f (Red =R) , ft (Green = G) 
(Blue=B) <7>3M^Oft&^n^h,ffi#t^£^3fe$S® 

ttsci:m5« .tor, r^jfegt lOBtt, 

[0 0 8 2 ] tt£>, g)tgilOB$r7;^7-t/Tg 
5 3, 7 4 $ri^t5^(7)i^^ItlClStSIi 50 
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[0 0 8 3 ] B12I4, *|g»<7>JgflS^«5*3fe5K«i 

0 Bt«pfc«/78fi i 2 0<DffiBfe*j£&*-T 1 b<7>'C-&> 

50 :^gf l 2 OH iBKSISi 2U, IS^S 

51 2 l BBIBlcRtf bn^**«o»ttic«S*«r 
^3tgf lOB^itti^o Cixb^f^f 1 
0BI1 #J*J;f, **t-PixH2«c«UfcJ: 5 s> ^r— 

S> 1 (CJRjW SixTfeO , MtfXN^J (II, M, Nlil 
SSgc) 07h^ ^*#ldfi?lj£iXT^5o ffiRStsi 2 

1 £fc, H l 2 Icis^Ttta^Ltt^a*, 5U*rr6j 
CO^iigfi^l 2 2, 1 2 3:fcJ;tmfrcD*iiIE£g 1 2 

4, 12 5^tnftLM^nr^5 0 

[0084] 113(1 r cD^^^g 12 0 <DmW}\B\m 

i o b<z>£**s#i i tti7-f irfc x K>m&fa<o&m&m 

13 3 ISF-f-lriCj: f9?IJ*-|pJ<7>*aiiaj»l 2 3(C^j^^ 
mtfcZtlX&y) , JSl«)*Jt*^2 0OnfllIi2 9li 

£ D rnb^*iiiai6 i 2 2~i 2 5fi, H^Ufti^fW 

[0 0 8 5 ] ^*5, #|gflS(D^1«<D«3fe3£S 10BI1 
— v> i (0 2) cot°>4 d*5j:U i t , '>4 b^^L 

tn«w 3 z t P tm^i8 2 ir^BBtcmff^HiajD^n 

Si:, &ttl7 4lcW?SA^n, *¥— EJLWW-fr 
[0 0 8 6 ] B3 0IW1] Bl4tt, *&W<D 

ucfttr^Sfti 7 ffiiaJBi 
^HiofSoMgtl 0 Airl^-^SS, flUBSsJ: 

[0 0 8 7 ] «50**^^- 9 0 a*SB 1 <D3g3fc*^ 2 0 

T-£>££^K., G a N ^^«{C^T«^SciCio^rSW<0 
«-»T-*>5. m 105§*5g^-9 on % % 1 OSS 

9 1 «)Htlic ffili, M4«, ^^77192^1 
T, nll^ 9 3, nS^7y KB22, Stt 

12 3, &it&5ltm2 4, pS^75'KB2 5*5J:U { p 
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ks 2 5 *R»«ifc:tt p«am® 2 83&^^$ttr^So 

[0088] /^77l9 2lt ff'JxJi, SS^30n 
mt'fc 9 , ^F*6*9*S6JDL&t^undope-G a N&61M3 

fcnSG a NIC J: iJtt^^tltl^o 
[0089] Ifipnffla^^ hi93l:ii, nS^ 7 
5/KS2 2, IStt|2 3, KftBSihJi 2 4 , pl^7^ 
Kl2 5*5j:Vp«|3y^^ hJM 2 6a*7£ji££iVCW£ 

/U^^ Zmfrnm LTHft&aiC J: 9 -&&<ffc Lfc n <JI0 
^9 4^M^nt^5o tt*3, *6*JR2 7«, #35 
«©»«Ttt, pl^7jy KI25, #teB&JtJl 2 4 , 
m&M 2 3*5 £0**7 KB 2 2 <D{ilffit>?3 3 £ 5 KB* ^ 

[0 0 9 0 ] 3£«S#1 7tt* lft7;^ = !?A (A 1 

n) ft4r^*^^fi»**#^si6i»»»^^ 0*** 

3^9 oco P oym^2 8lc^JtSUT&JSJ: 0 feSffifli 

«t«3/£5K»l7b^bnr^5 0 p«S«2 8i: 
Rlftl 7 a , *5j:t/nttfltt«9 4 £ ffiffil 1 7 b i;tttn 

*r*U 2, 1 8S:^Lrs^ic«*snrt> 

[0 0 9 1 ] Jfc*3, SB 1 (7>S«9 1 t7);£^g# 17iS 

tiztmc mi <DnM<w&mr>nmm,M2 9 letter 

[ 0 0 9 2 ] 0CI1 1 1^1 

(7) tt £ m « t c W x. 1 i/ ^ - is <n rt SB ( c jr M * nrffl 

Eftl 3, 17a, 17b, 1 9*5j;U<n<I]m^3 3 £ 

[0093] :^*Siiocil &oj;?tcLTg| 

[0 0 9 4 ] i"f, |15 (A) {C^Lfc<t5tC fiFjx. 

«9i&jsficu MocvDSia^ii^ifigK?) 

c®IC. ^^4&&^QLft^undope-G a N&6l/M2n 50 
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lGaN«t^^^/<^77i9 2«f $^5o ^CO 

IioSffi9i^S^l^ii*5 0 0t<i:ts 0 * 

l^T-, /^77i92^)J:l:, nlG a N X K> &5 n ill 
3^ni93, nlAlGaNlaU^^nl^ 
7S/KI22, InGaNi B B B J:^i6^l2 3, p 
SA 1 G a N?M B B B £ «9 tt*§frffcB&lfc« 2 4, plMG 
a N^b h b J; ^i6pf^7^ KS 2 S^Jl^plG a N 
J: SftSpttl^^** hJi2 6 &)(S*J«S£-ti:£. Zti 
b^JlSrricftS^rSBR^tt, 1 0>Sffi 9 1 <z>i&a£: 
Will7 5 0 — 1 10 Ot^jSHotaSJc-tix^ixPSB 

[0 0 9 5 ] l^T, il5 (B) (C^LfcJ; 5(C. p 
M^of? M2 6, pl^5y K125, ^kBSihS 
2 4, Btt«2 3S8j:tfnI^9!/ KS2 2SrMftxy 
fy^U, n{gi)^v^ 9 3co— £I5£^ffi(cgf£ij 

*?&mm LtWttfR I Ej£lc£ 9 pl^ 7 ^ FI 2 
5 0Jb/fSI5*5£tf ptlj^^ h|26 £#ffl^ffif<££-*- 

[0 0 9 6 ] &^T% — ffi&^WWK^s^^L*:* 
€ co^iJEi: pl^ 7 s> KJI 2 5co*ffi^^flr.jx.iitJ|*te 

{z.x K>~mitsr<<m£ v t£z>&mm 2 7 ^ 

s/v'^^Lrf l(7)SS9 1*>J*S 
00/z mSS^"*"*. 

[ 0 0 9 7 ] mi COgj£ 9 1 LfcO%, ^ 1 COg 

^9 1 co/< :7ril 9 2 £S#lfflt-B?^te«*-EiSli 
3, i9Sr^n^n«*t5. ::t-ii m 1 CO^^co 

mz.%m 13, 19 o»fi«:tt«Sr»**c«»t?* 6 J: 5 

[0 0 9 8]S^ piU^ ^ 2 6 (Dm^iSX 

^*L, p«««2 8S:MtS. ^fc, nil^^^^ 
hi! 9 3 (0*ffilc«x.tff^^i:tJ«7yu^ = !>AS:lfi 
^^^L, n««*9 4«:»at5. Hie, ADX»«i3«: 
p(S0^2 8*5 J:0 J n«S@9 4 

fktSo -^coco^, c cr-i^gl^ Lft</^^, ^icos^s 
9 1 Sre!l*Jip«l«« 2 8(Dg^^rS)^Sii:tc^f^(7>i{)l 

[0099] *t>r-, mi <Dmm<Dmmtmm\z^x, 
m 2 <n%-%m^ 3 0 &f^g!-r£o 

[0 10 0] ^cO(D^>, 3tm\z.Wimi 7 a, 17 b$:^: 

Oil C0^3fe9^^9 0 Op«t«2 8 ^I£^ 17a^ 
18CJ:5 n{gom@ 9 4 

17b ^^r^^-r^o ^fc, ffll 5iaDf 2(7)1 

ft3?5^-3 o^pii:e4 6 ^k«i 3 t*m-tz>t& 
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[0 10 1] -<D£o{z.&nifo<n&mizm5>&ft%iW:l 

ociann ii(Diffi9i^^w^^t^fi 

[0102] £A±:, jgJS<D»tt«r**f r*»WS:RW L 

<, «*SE#»TiBT?*>5. Witt, JilBUK^JglB-C 
13, mi <D^^^2 0, 9 0*5 J: II s * 2^***^ 3 
0, 6 OCot^T, *#Wfta«««0— ««r*« r TR 

2^)1^3 0, 6 0aM&<7>«*£#LTl^5»-&fc: 

o^rt)^lfflt5ci:^#5o Witt, Siw 
i3t^f 2Wi^3 0, 8 6 4rH«JC«*^n 

LTUt\ ifc, ±12|£;fife<0^1&T-tt, *J»«tKS!^ 
iFfcflJtcWTRKLfc:**, *J»*ttffl^***^— y 

[0103] ±|EHJfe^^r-tt, G a N^, A 

1 G a A s ^^ctt^A 1 G a I n P^<O^^^0X K> 

^i^MoevDSCJ; «jStSI^lco^ra« L 

[0 1 0 4 ] JUDiT, ±E*J6<0#ttTMt* §H<0$§* 
$f 2 0, 9 0<7)Il(7)SS2 1, 9 1***t5tt» 

^TO^i/^J: 5^-fntt, JbElMS^ffiTRW l 

W»T?fc*ittJ: Off* toJ:5fttt»t LTte, 
Wtimr;K-^ifci^{^'(^ (sic) a* 

[0 1 0 5] JEiC**:, ±Efg3 <0|£;6£<07£f&T-tt, A 

1 G a A s — if«S«5 4 OtAlGalnPl?) 

5 0 ^^tSf 2 <fc«5fe*^ 3 0 «:flti 
64§-&lCOV>TR!SL;fc;&*, S2 <D^%^t IT, » 

2 03MKO«flmS9!Lfc:fcO (S2^*^6 0) 50 
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[oio6] aaiT**:, ±ianJS^^r-tt, iio 

3§tt:3S^20, 9 0 ^2^*1^3 0, 6 0 ^« 
^TRBLfc^. S^S^i l, l 7 co— ffi«|(cSSi co 

»f2o, 9 o £t«ri6-t**>*. 

t>*Tft£T-&£ 0 «7feK*ttl^— c*> 

[0107] 5!^*fc. ±E3Mfc0>»ttTtt. SB l co3§ 
%m^-2 o, 9 o^*9S^ioT^SI^l:o^ti 

tU^rt)J:i\ ft#«H£tt, f 2^3t^30i: 

ra*^**<o l — -n* s t 5 it t> «t 

fcotti^U ^oT^TUK *7t, 

[0108] MM**:, ±E*tt<0#«TW:, IB2co$g 
^3 0, 6 0^2owu- 1f**««r*rs»*«r 
OTte**:f TRW Life**, »2W383fc*f«oi/-f8S« 

ct 

[0 1 0 9] JPiTSfc, JilE*ft«>«tt-CW:, * 2 CO 
if «fc 0 45»#lco^rR« L/cdv *3893tt, )B 

y kso^ks u—^x^^m^^hmm-r^^t^x 

[oiio] w^ittz, ±.umm<nnmxte, ^.nmw 
11,17 ^mm-r^um^^^xMcWm^m^f ts« 

Lfcdv ffioWWJcJ: J: 5^ UT tit ^. {& 

[0 1 l 1 ] JQiT*fc, JitBHifeO^T-tt, '*s>>5r 
l, l7$r$^ft5J:5lcLt^, ^*2l:lf^^ 

[0 112] Htc**:, JblSHJfi^^ffiT-tt, 
Wtt, *5te*Va— K (light emitting diode; LE 



23 

[0113] 

[0 114] Wl:, »5R«3l5*(7>«*SSa{-J:n«, 

[0115] m*39i5lBttoffjlfeSn(cJ:ixa. 

£ 5 BjRS*«>5t>^^*< fct«*<:*rfitP*»M 
£ J: 5 J- Ltor-, $l^MW4 0 0 nm 

[0116] Mlc, «*56Et©«*8ilcJ:na, 
f itolS^, 3 B«S*o 5 %W'>ft < i: t Uli 5 

ft bfc^^m i om^/t ira^^Mt^^ i a* 

[0117] |ft*3Bl 4 *fctt!*#JHl 5 IS* 

[BEaffiW&RH] 

[HIi] <7>^a6<D^ffi{c««5**K«^« 

[gj4] b 3iz.ifc<m&j:u&n&^ztzz><DmmmT- 

[§5] S4(ciR<S4iSxeS:Rfl"*-Sfc«)^WfffiBi"C 
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[16] i 5 litig^pjts/i^orair* 

a&OSraEBTfcS. 

[010] B9JcjR<«iBxa*RW"r**:«)0»rffiB 

[In] Hi 0tc«<Mia«rRWt5fca!)O(lrffi 

[Hi 2] H8ic^bfc*3tKa*rffli^*^*^o*K 
IftWfiKSrfci-spffiB-rfcS. 
[Hi 3] Hi 2 Jc*Lfc*^S8«OK'i(ilHlKflD»«S«: 

[114] **Wo»3<DSSl6o»1Btc«S»3teS6«<o 
«fi»*:»-r»rBBt?«>S. 
[Hi 5] Hi 4^Ufc»*S6«^«aS*«fe*RW'*- 

[Hi 6] a*o«3te»«^— *«««:*-r»fHB-C*> 

[Hi 7] tt*o»*K«^tt9«*««:*-r*ffiB^ 

[Hl8] «6*o*3t««^JS^m^«««Sr«-r»rffi 

[^F#cd|^0J] 

1 ...^S//r-v>, 2-3E«ff, 4a~4d- 

JO 10A, 10B, 1 0C-^7tgi, 11, 17-^ 
12, 15, 16, 18-ifi, 
JR, 13, 17a, 17b, 19"-ffiJEl, 2 0, 9 0- 
Sl«3t^, 2 1, 9 1-11^, 22, 4 
1, 5 2, 7 2 -nI^7S/Kl, 2 3, 4 2, 5 3, 
7 4-gttJi, 2 5, 4 3, 5 4, 7 6 -pf^77K 
Jg, 2 6, 8 0-pi3y^^hg, 2 7-1681, 2 
8, 4 6, 5 7, 8 2 ■■• pIMfltK, 2 9, 3 3, 9 4 - 
n«l®fi§, 3 0, 6 0 2 GQ$S*3§^> 31-f 
SS, 3 2, 5 1, 7 1, 9 2 -/^7ri, 40, 5 

40 0, 7 0-l/-f8fi», 4 4, 5 5, 7 7 - pI^t 
y?m. 4 5, 5 6, 8 1 ■•■a«S^ r n 9 3- 
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